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Objectives: To examine trends in the prevalence of diagnosed atrial fibrillation (AF), its treatment with oral
anticoagulants between 1994 and 2003, and predictors of anticoagulant treatment in 2003.
Methods: Analysis of electronic data from 131 general practices (about one million registered patients
annually) contributing to the DIN-LINK database.
Results: From 1994 to 2003 the prevalence of ‘‘active’’ AF rose from 0.78% to 1.31% in men and from
0.79% to 1.15% in women. The proportion of patients with AF taking anticoagulants rose from 25% to
53% in men and from 21% to 40% in women. Most others received antiplatelets. The likelihood of receiving
anticoagulants was greater for men and with increasing stroke risk. It decreased sharply with age after 75
years. Socioeconomic status, urbanisation and region had no influence. Non-steroidal anti-inflammatory
drugs, antiplatelet drugs and ulcer healing drugs were associated with reduced likelihood of receiving
anticoagulants, as were peptic ulcers, chronic gut disorders, anaemias, psychoses and poor compliance.
Anticoagulant treatment was associated with several cardiovascular co-morbidities and drugs, possibly
due to secondary care treatment. Nevertheless, only 56.5% of patients at very high risk of stroke were
taking anticoagulants in 2003, whereas 38.2% of patients at low risk of stroke received anticoagulants.
Conclusions: This study confirms previously observed trends of increasing AF prevalence and warfarin
treatment. Many patients who may benefit from anticoagulation still do not receive it, whereas others at
lower risk of stroke do. The lower likelihood of women receiving anticoagulants is of particular concern.

T
he use of oral anticoagulants (mainly warfarin) to reduce
the risk of thrombotic stroke by patients with atrial
fibrillation (AF) is generally acknowledged to be a major

advance in preventing this devastating complication.1–3

Despite this, many patients who may benefit from its use
do not receive it.4 Research into why this should be has been
limited. Warfarin has intensive monitoring requirements,
and many drug and disease interactions, cautions and
contraindications. The risk of causing dangerous bleeding
episodes and other issues mean that decisions regarding its
use are complex. Guidelines to assist treatment decisions by
stratifying patients with AF by stroke risk have been
published and may be an important influence on clinicians,
although this has not been fully evaluated.5 6 Antiplatelet
drugs are an alternative to warfarin, although less effective.

A literature review of factors associated with the non-
prescription of warfarin found that the most common reason
for warfarin underuse is the clinical perception that patients
will not comply with treatment.7 Other studies have
suggested that advanced age, rural location, walking ability,
susceptibility to falls, and both cognitive and functional
impairments are common reasons for patients not receiving
warfarin.8 9 Patient preference is an important factor, with
less than 50% of eligible patients in one study agreeing to
warfarin when the risks and benefits had been fully
explained to them.10 In a qualitative study, UK general
practitioners disagreed over the evidence for anticoagulation,
expressed concerns over the influence of secondary care
doctors in starting such treatment, and regarded shared
decision making with patients as being more important than
adherence to prescriptive guidelines.11

The prevalence of diagnosed AF appears to be increasing.4

It is most important to understand the issues influenc-
ing treatment decisions in stroke prevention. This study

examined trends in the prevalence of diagnosed AF and of
treatment to prevent stroke between 1994 and 2003. It
examined the influence of a range of factors, including stroke
risk, on the likelihood of anticoagulant prescription in UK
general practice in 2003.

METHODS
DIN-LINK
DIN-LINK (formerly DIN) is an ongoing anonymised compu-
terised UK primary care database from practices that use iSOFT
(formerly Torex) software (iSOFT Group plc, Manchester, UK)
from 1989 onwards. This report is based on 131 practices that
run an updated version of the software used in an earlier
version of the database, previously described.12 13 We have
outlined methods for identifying good-quality data in DIN-
LINK,12 and this approach was repeated with the updated
database. The final practices selected had to provide at least five
years of continuous high-quality data.

The completeness and accuracy of DIN-LINK data for
coronary heart disease have been validated by comparisons
with other national data sources, including the Health Survey
for England and the General Practice Research Database.14

DIN-LINK has also been shown to provide similar prevalence
to other general practitioner databases for a wide range of
conditions.12 13 Morbidity and drug data are coded by Read
codes. An important aspect of the database is the availability
of a postcode-level sociodemographic indicator, the ACORN
index,15 which uses data from the 2001 census to classify
postcodes. Multiple levels of aggregation of the index are
available but commonly the most aggregated level, a

Abbreviations: ACORN, A Classification of Residential
Neighbourhoods; AF, atrial fibrillation; NSAIDs, non-steroidal anti-
inflammatory drugs; OR, odds ratio
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five-level classification from ‘‘wealthy achievers’’ through to
‘‘hard pressed’’, is used. ACORN scores were available for
most patients in 125 of the 131 practices. The UK region and
urban/rural status of each practice is also known.

Patients
Patients were included in a given year if they remained
registered on 31 December of that year and for six months
previously. Patients with diagnosed AF were identified by
searching for the presence of appropriate Read codes in the
records. Prescriptions were identified for oral anticoagulants,
antiplatelet drugs and drugs listed in the British National
Formulary (number 48–2004) as having known significant
interactions with warfarin. Read coded co-morbidities,
absolute and relative disease contraindications to warfarin
and risk factors for stroke were also extracted (see web table 1
on the Heart website for all Read codes used—http://
www.heartjnl.com/supplemental).

Presence of AF in a given year
AF differs from some other chronic conditions in that it may
be intermittent and may be treated by drug or electrical
cardioversion or radiofrequency ablation to restore sinus
rhythm, at least temporarily. Patients so treated have not
generally been thought to require further treatment with
warfarin while in sinus rhythm, although this is now
debated.16

Whereas it is straightforward to identify patients who have
ever been in AF from DIN-LINK and similar databases, it is
less easy to identify patients who have returned to sinus
rhythm, but may go back into AF again. Other studies have
not addressed this issue. We have done so by developing a
computer algorithm (details available on request from the
authors) through an iterative process of comparison and
validation with the DIN-LINK patient records. Each year this
took patients who had previously had an AF diagnosis and
looked for the latest occurrence in the year of a code from
each of two groups of drug and clinical codes. One group
suggested cardioversion treatment or presence of sinus
rhythm and the other suggested return to AF, either by the
presence of an appropriate clinical code or by digoxin or
anticoagulant drug use. The time interval between the
appearance of a code from each of the groups was also used
to refine the decision about whether a patient had ended the
year in ‘‘active’’ AF. A patient can be inactive one year and
become active in a following year and so on. In this paper,
prevalence trends are presented for patients with AF ever and
patients with active AF, but other analyses are presented for
patients with active AF only, although both analyses were
carried out.

Stroke risk
The stroke risk stratification scheme used here is that
contained in the PRODIGY guidance. PRODIGY is clinical
decision support software available nationally to general
practitioners through their clinical computer systems.17 The
PRODIGY guidance on anticoagulation in AF stratifies
patients from low to very high risk of stroke according to
clinical criteria very similar to other schemes such as CHADS2

(congestive heart failure, hypertension, age . 75, diabetes
mellitus, and prior stroke or transient ischemic attack).6 The
clinical criteria are age; history of stroke or transient
ischaemia; and the presence of hypertension, diabetes, heart
failure or left ventricular dysfunction. This scheme was used
to allocate all patients identified to have AF to a stroke risk.

Statistical methods
Factors predicting the prescribing of oral anticoagulants in
2003 for patients with active AF were analysed by logistic

regression with the individual patient as the unit of analysis
and adjusted for practice by fitting a dummy variable for each
included practice. This has the effect of adjusting for region
and urban/rural differences too, as these factors are
confounded with practice. Factors that were investigated
were sex, age, ACORN score (including a missing category)
and PRODIGY risk score. All logistic regressions were
analysed by PROC LOGISTIC in SAS V.8.1 for Solaris (SAS
Institute, Cary, North Carolina, USA).

Further logistic regressions were analysed by examining
the influence of the presence of the following: a total of 25
co-morbid conditions (ever), 9 contraindicating conditions
(ever) and 12 drug cautions (prescribed at any time in 2003).
(These are listed in web table 1 on the Heart website—http://
www.heartjnl.com/supplemental.) A final model incorporat-
ing all of these factors was chosen by using a stepwise
procedure in PROC LOGISTIC, with cut offs for entry and exit
of variables set at p = 0.01.

Regional and urban/rural differences were analysed by
fitting a hierarchical model with PROC MIXED in SAS, with
practices being at level 2 and individual patients at level 1.
Explanatory variables from the previous logistic model (sex,
age group, ACORN and PRODIGY risk score) were fitted as
fixed effects at the patient level, and the practice urban/rural
status and its region were fitted as a fixed effect at practice
level. A random effect for practice was fitted to model the
variation across practices.

RESULTS
The 131 DIN-LINK practices in this report average in total
one million registered patients per year between 1994 and
2003. ACORN data were available for 98.5% of patients in
2003.

Not all of the 131 practices had data available for every year
between 1994 and 2003, due to some entering and leaving
DIN-LINK and to data quality issues in earlier years.
Restricting the analysis to the same pool of practices over
time had no notable effect on the results.

Prevalence of diagnosed AF
All-ages prevalence of diagnosed AF has risen steadily over
time (0.84% in men in 1994 compared with 1.49% in 2003,
compared with 0.83% and 1.29%, respectively, in women).
The prevalence of active AF rose in a similar fashion (0.78%
in men in 1994 compared with 1.31% in 2003, compared with
0.79% and 1.15%, respectively, in women), although the
gradually increasing numbers of patients with long term
inactive AF means that plots for ever and active AF gradually
diverge over time (see web fig 1 on the Heart website—http://
www.heartjnl.com/supplemental). The prevalence rose stea-
dily with increasing age. In 2003 the prevalence of active AF
in people aged > 85 was 13.2% in men and 11.0% in women.
Figure 1 shows a steady rise in the trend in prevalence of
active AF over time in all age groups, most notably in the
> 85 group. Although all trends presented here are not
adjusted for age and sex, such adjustment did not have any
substantive effect (data not shown).

Trends in treatment of active AF
Figure 2 shows trends in treatment to prevent stroke for male
and female patients with active AF (for the numbers on
which the figure is based see web table 2 on the Heart
website—http://www.heartjnl.com/supplemental).
Treatment of all types has increased greatly over the study
period, with under half of all patients having any treatment
in 1994 but around 80% of patients receiving some form of
stroke prevention treatment in 2003.

Treatment of AF with oral anticoagulants more than
doubled from 1994 to 2003 in men (25% to 53%) and rose
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similarly but to a smaller extent in women over this time
(21% to 40%). The increase is most apparent in older age
groups in both sexes, but the > 85 age group remains by far
the least likely to receive warfarin.

Treatment of AF with antiplatelet drugs also increased
between 1994 and 2003, although not as rapidly as for oral
anticoagulants: treatment with only antiplatelet drugs during
any year rose from 23% to 29% in men and 22% to 33% in
women.

Factors predicting anticoagulant treatment in patients
with AF in 2003
Table 1 summarises the final model predicting anticoagulant
treatment in patients who were 35 years or older in 2003. The
hierarchical model for region and urban/rural status showed
no influence of these factors on the likelihood of antic-
oagulant prescription (data not shown) The final model, with
significant factors from the previous logistic regressions
entered in a stepwise fashion, shows major influences of
age, sex and PRODIGY risk and smaller, or no, effects for
most other factors.

Men were more likely to be prescribed warfarin (odds ratio
(OR) 1.26), and extremes of age were associated with a
substantially decreased likelihood (OR 0.78 for age 75–84 v
55–64, OR 0.28 for age > 85 v 55–64). Increasing stroke risk
was strongly associated with treatment: patients at very high
risk were five times more likely to be treated than those at
low risk (OR 5.05, 95% confidence interval 3.97 to 6.42).
ACORN score was not significantly associated with treatment
likelihood.

Of the potential interacting and contraindicated drugs and
conditions that were assessed, 14 remained in the final
model. Non-steroidal anti-inflammatory drugs (NSAIDs),
antiplatelet drugs and ulcer healing drugs were associated
with a reduced likelihood of treatment as were peptic ulcers,
chronic gut disorders, anaemias, poor compliance and non-
organic psychoses. A range of cardiovascular co-morbidities
(ischaemic heart disease, heart failure, arterial disease and

other cardiovascular system disorders) and drugs (lipid
lowering and antiarrhythmics) were independently asso-
ciated with an increased likelihood of anticoagulation.

Stroke prophylaxis by PRODIGY risk
Table 2 shows proportions of patients taking no treatment,
antiplatelet treatment only, and anticoagulant treatment,
by PRODIGY stroke risk in 2003. To investigate whether
the patterns of treatment were influenced by the presence
of co-morbidities or advanced age, we initially excluded
patients with selected co-morbidities (middle section of
table 2), and then excluded patients with selected co-
morbidities and all who were age > 85 years (bottom section
of table 2).

Of patients at very high risk (having had a previous
ischaemic stroke), 7.2% were taking no treatment.
Conversely, 38.2% of patients at low risk were taking
warfarin. Only 56.5% of patients at very high risk were
taking warfarin, although most of the rest were taking
antiplatelet drugs. Excluding patients by age or co-morbid-
ities did not greatly alter this pattern, although warfarin was
generally used more by patients younger than 85.

All analyses were repeated for patients with AF ever and
gave very similar results (data not shown).

DISCUSSION
The prevalence of diagnosed AF in this study is comparable
with rates found in other UK primary care studies4 18 19 and
emphasises that the previously observed steady rise in the
prevalence of diagnosed AF is continuing.4 Our findings do
not confirm the Copenhagen heart study findings of a male
sex-specific rise in prevalence. Diagnoses were ECG con-
firmed in the Copenhagen study, however, whereas diag-
noses in DIN-LINK were not necessarily ECG confirmed.20

The observed increase may be due to a true increase in
prevalence, for which there is some evidence21; to increased
ascertainment; or to improved recording of diagnoses. The
most probable contributor is an increase in ascertainment
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Figure 1 Trends in active atrial fibrillation (AF) 1994–2003.
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due to an increased awareness of the importance of AF.
Although increased recording may have contributed, this is
unlikely to be the most important explanation, as levels of
diagnostic coding were already high in DIN-LINK practices in
the earlier years

Trends in stroke prophylaxis in AF
The very pronounced increase in the use of oral antic-
oagulants by patients with AF confirms and is comparable
with the findings of other studies,4 but it also confirms the
observation that many patients still do not receive this
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Table 1 Predictive factors for oral anticoagulant (OA) use by 12267 patients >35 years old with active atrial fibrillation in 2003

Factor All No. on OA (% on OA) Unadjusted OR* 95% CI Adjusted OR� 95% CI

Sex
Men 6460 3410 (52.8%) 1.40 1.30 to 1.50 1.26 1.15 to 1.39
Women 5807 2570 (44.3%) 1 1

Age (years)
35–44 157 33 (21.0%) 0.22 0.15 to 0.34 0.18 0.12 to 0.28
45–54 448 168 (37.5%) 0.51 0.41 to 0.63 0.45 0.35 to 0.57
55–64 1380 740 (53.6%) 1 1
65–74 3070 1851 (60.3%) 1.32 1.16 to 1.50 1.10 0.92 to 1.33
75–84 4804 2535 (52.8%) 0.96 0.85 to 1.08 0.78 0.65 to 0.93
>85 2408 653 (27.1%) 0.31 0.27 to 0.36 0.28 0.23 to 0.34

ACORN
Wealthy achievers 3881 1899 (48.9%) 1 1
Urban prosperity 633 267 (42.2%) 0.87 0.71 to 1.07 1.03 0.80 to 1.32
Comfortably off 3972 1971 (49.6%) 1.07 0.98 to 1.18 1.10 0.98 to 1.24
Moderate means 1113 563 (50.6%) 1.11 0.96 to 1.29 1.20 1.00 to 1.42
Hard pressed 2282 1103 (48.3%) 1.02 0.91 to 1.15 1.08 0.94 to 1.25
Missing 386 177 (45.9%) 0.74 0.54 to 1.02 0.91 0.62 to 1.33

PRODIGY risk
Low 1029 393 (38.2%) 1 1
Moderate 3407 1545 (45.4%) 1.36 1.18 to 1.58 2.00 1.64 to 2.44
High 5867 2932 (50.0%) 1.65 1.44 to 1.90 2.76 2.20 to 3.47
Very high 1964 1110 (56.5%) 2.19 1.87 to 2.56 5.05 3.97 to 6.42

Stepwise factors`
Antiplatelet drugs Yes 5181 1136 (21.9%) 0.11 0.10 to 0.12 0.09 0.08 to 0.10

No 7086 4844 (68.4%) 1 1
Ischaemic heart disease Yes 3758 2044 (54.4%) 1.38 1.27 to 1.50 1.67 1.50 to 1.85

No 8509 3936 (46.3%) 1 1
NSAIDs Yes 1997 685 (34.3%) 0.47 0.42 to 0.52 0.50 0.44 to 0.56

No 10270 5295 (51.6%) 1 1
Lipid lowering drugs Yes 1606 946 (58.9%) 1.29 1.15 to 1.44 1.61 1.40 to 1.85

No 10661 5034 (47.2%) 1 1
Heart failure Yes 2698 1494 (55.4%) 1.76 1.60 to 1.94 1.42 1.26 to 1.60

No 9569 4486 (46.9%) 1 1
Peptic ulcer Yes 729 311 (42.7%) 0.72 0.62 to 0.85 0.59 0.49 to 0.71

No 11538 5669 (49.1%) 1 1
Other CVS disorder Yes 2090 1207 (57.8%) 1.56 1.41 to 1.73 1.42 1.26 to 1.60

No 10177 4773 (46.9%) 1 1
Poor compliance Yes 294 68 (23.1%) 0.40 0.30 to 0.54 0.39 0.28 to 0.55

No 11973 5912 (49.4%) 1 1
Uricosuric drugs Yes 659 419 (63.6%) 1.79 1.51 to 2.13 1.80 1.46 to 2.21

No 11608 5561 (47.9%) 1 1
Arterial disease Yes 1288 701 (54.4%) 1.30 1.15 to 1.47 1.35 1.17 to 1.57

No 10979 5279 (48.1%) 1 1
Iron deficiency anaemia Yes 1086 449 (41.3%) 0.82 0.72 to 0.94 0.76 0.65 to 0.89

No 11181 5531 (49.5%) 1 1
Chronic GIT disorders Yes 2451 1111 (45.3%) 0.87 0.79 to 0.96 0.83 0.74 to 0.93

No 9816 4869 (49.6%) 1 1
Ulcer healing drugs Yes 180 59 (32.8%) 0.52 0.38 to 0.73 0.56 0.39 to 0.83

No 12087 5921 (49.0%) 1 1
Alcohol misuse Yes 250 108 (43.2%) 0.65 0.50 to 0.84 0.65 0.48 to 0.89

No 12017 5872 (48.9%) 1 1

*Odds ratio (OR) adjusted for practice only; �adjusted for all other factors listed in the table; `stepwise factors included at 1% significance level (co-morbidities
defined as occurring ever; drugs as in 2003 only).
CVS, cardiovascular system; GIT, gastrointestinal tract; NSAIDs, non-steroidal anti-inflammatory drugs.

Table 2 Oral anticoagulant (OA) and antiplatelet treatment by PRODIGY risk score for stroke in patients >35 years old with
active atrial fibrillation in 2003

PRODIGY risk All

No OA in 2003 Antiplatelets only in 2003 OA in 2003

Never any OA Previous OA Never any OA Previous OA OA only OA + antiplatelets

All (n = 12267)
Low 1029 413 (40.1%) 91 (8.8%) 110 (10.7%) 22 (2.1%) 340 (33.0%) 53 (5.1%)
Moderate 3407 652 (19.1%) 134 (3.9%) 931 (27.3%) 145 (4.3%) 1258 (36.9%) 287 (8.4%)
High 5867 709 (12.1%) 134 (2.3%) 1759 (30.0%) 333 (5.7%) 2397 (40.9%) 535 (9.1%)
Very high 1964 108 (5.5%) 34 (1.7%) 579 (29.5%) 133 (6.8%) 861 (43.8%) 249 (12.7%)
Only patients without selected co-morbidities* (n = 7026)
Low 668 263 (39.4%) 59 (8.8%) 60 (9.0%) 12 (1.8%) 237 (35.5%) 37 (5.5%)
Moderate 2027 335 (16.5%) 79 (3.9%) 507 (25.0%) 73 (3.6%) 868 (42.8%) 165 (8.1%)
High 3291 314 (9.5%) 60 (1.8%) 919 (27.9%) 172 (5.2%) 1521 (46.2%) 305 (9.3%)
Very high 1040 39 (3.8%) 13 (1.3%) 260 (25.0%) 50 (4.8%) 546 (52.5%) 132 (12.7%)
Only patients ,85 years without selected co-morbidities* (n = 5810)
Low 668 263 (39.4%) 59 (8.8%) 60 (9.0%) 12 (1.8%) 237 (35.5%) 37 (5.5%)
Moderate 1728 270 (15.6%) 76 (4.4%) 365 (21.1%) 65 (3.8%) 806 (46.6%) 146 (8.5%)
High 2611 211 (8.1%) 46 (1.8%) 600 (23.0%) 132 (5.1%) 1346 (51.6%) 276 (10.6%)
Very High 803 23 (2.9%) 11 (1.4%) 154 (19.2%) 40 (5.0%) 460 (57.3%) 115 (14.3%)

*Patients with any of the following were excluded: treatment with non-steroidal anti-inflammatory drugs in 2003, peptic ulcer ever, poor compliance ever, iron
deficiency anaemia ever, chronic gastrointestinal tract disease ever, ulcer healing drugs in 2003 or alcohol misuse ever.
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treatment.19 The increase in treatment of older age groups is
as would be predicted from the use of risk-factor scoring
systems such as that included in PRODIGY to guide
clinicians, as all of these systems include an age element in
producing a risk score.

Factors predicting anticoagulant treatment of AF
This study examined predictors of anticoagulant treatment in
AF in greater detail than has been previously undertaken.

Sex
A sex difference in prescribing in cardiovascular disease has
been observed elsewhere22 and, although some of this
difference may be related to differences in age at onset and
severity of disease between the sexes,14 in this case a
difference persists even after adjustment for age. Given that
women with AF appear to lose their protection against
sudden death including stroke,23 and may even have a higher
mortality than men,24 lower anticoagulant rates are a cause
for concern.

Stroke risk score
That high cerebrovascular accident risk is a predictor of
warfarin use is unremarkable, but it is noteworthy that 38%
of patients categorised as having a low risk were still
prescribed anticoagulants, perhaps unnecessarily, whereas
only 57% of patients categorised as being at very high risk of
a stroke were prescribed these drugs. Confounding by age or
co-morbidities does not explain this finding. In the light of
this finding, it is unclear whether clinicians actually use
decision support tools such as PRODIGY to help manage AF
or whether such tools need refining.

Extreme age
The finding that patients older than 85 years were five times
less likely to be prescribed warfarin than patients in the 55–
64 age group is of note. While ageism appears to be a real
problem in some areas of prescribing,14 co-morbidities tend to
increase with age, as does the prescribing of drugs that may
relatively contraindicate anticoagulant prescription. Some
conditions regarded as absolute or relative contraindications
to anticoagulants may also develop with age. Before ageism is
assumed, the influence of these and other factors, including
patient choice, needs to be considered. For example, it is
plausible that patients with AF are less likely to agree to
anticoagulation treatment with increasing age because of the
need for repeated blood tests.

Co-morbidit ies
Relatively few conditions appeared to be associated with a
reduction in the likelihood of anticoagulant prescription.
Most were conditions associated with gastrointestinal bleed-
ing, pronounced debility or difficulties with consent or
compliance. This is unsurprising.

That a wide range of cardiovascular disorders are asso-
ciated with an increased likelihood of anticoagulant pre-
scription is likely to be due to the increased contact that these
patients have with secondary care doctors, especially cardiol-
ogists, who may be more inclined to start anticoagulation
than their general practitioner colleagues.

Conditions contraindicating anticoagulants
The numbers of patients with many of the conditions
contraindicating anticoagulant drugs were rather small, and
few significant effects were noted. Contraindications asso-
ciated with bleeding or poor compliance were associated with
less treatment. The lack of association with mobility
problems suggests that independent walking ability is not a

major factor in deciding whether to prescribe anticoagulants,
contrary to what has been suggested for Italian patients.9

Drug cautions and contraindications to
anticoagulants
That NSAIDs and drugs for treatment of peptic ulcers are
associated with a reduced chance of anticoagulant prescrip-
tion is congruent with the other findings of this study. The
positive association of antiarrhythmics with anticoagulant
prescribing is probably because most of these drugs are
started by cardiologists, who may also be more willing to start
warfarin. This may also explain the association with lipid
lowering drugs. The reason for the influence of uricosuric
drugs on prescription of warfarin is not clear.

ACORN score, practice location and degree of
urbanisation
This study found no influence of ACORN score or the
geographical location or degree of urbanisation of the practice
on the likelihood of warfarin prescription. This may reflect a
strength of the National Health Service (NHS) in providing
care for all parts and groups of the population with a similar
condition. Social inequities do not have a major influence on
the use of anticoagulants despite their cost and complexity.
This is in keeping with previous studies of treatment of
hypertension and use of statins in the secondary prevention
of coronary heart disease within the NHS.14 25 26

Limitations
Like all studies of this type, it is not possible be certain that
all coded cases actually are AF. The validity of diagnoses of
many conditions in this and other similar databases,
however, has been confirmed by a range of means.12 27

Completeness of coding is more difficult to ascertain, but
our findings are comparable with the AF prevalence found in
a case-finding study.18 The diagnosis may not be ECG
confirmed in all cases, but ECG machines have been widely
available in general practice for many years28 and it does not
seem unreasonable to assume that the diagnosis is confirmed
in most cases. It should also be noted that the algorithm used
in this study cannot reliably differentiate between a single
episode of self-limiting AF and other forms of AF restored to
sinus rhythm by treatment. This may be relevant to other
studies of AF treatment but does not substantially affect the
validity of our conclusions.

We have examined the influence on likelihood of antic-
oagulant prescribing of a broader range of factors than
previous studies have, but not all factors will be coded in the
records. For example, patient preference, which is not coded,
can be an important factor for a treatment requiring regular
monitoring and dietary restrictions.

Conclusions
This study confirms previously observed rising trends in the
prevalence of diagnosed AF and of stroke prophylaxis.
Despite such an increase, many patients who possibly would
benefit from warfarin treatment do not appear to receive it,
whereas many patients at low stroke risk who were taking
warfarin may be more safely treated with antiplatelet drugs
or nothing. Reasons for this are not clear. Wider use of
decision support tools may help, although the degree to
which these are actually used is not known. We identified
several other factors affecting the decision to initiate warfarin
treatment. Reduced likelihood of warfarin prescribing is
related to drugs or conditions that predispose to bleeding.
Conversely, cardiovascular conditions or treatments were
associated with a greater likelihood of warfarin prescription,
suggesting that being seen in secondary care may have an
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important influence. The lower likelihood of women receiv-
ing anticoagulants is of particular concern.

Given the considerable variations in treatment of see-
mingly similar patients and the potentially serious conse-
quences of over-treatment or under-treatment, further
studies surveying doctors’ reasons for prescribing or not
prescribing warfarin in specific cases may be of value in
understanding what other factors are important here. The
factors that influence whether patients are willing to be
treated with warfarin also need to be considered.
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Outcome of Vineberg’s operation after 31 years

I
n 1945 Vineberg introduced surgical revascularisation utilising left internal mammary artery
(LIMA) implantation into the myocardium. In 2003 a 90-year-old man was admitted with
third degree atrioventicular block. A pacemaker was implanted. He had undergone

Vineberg‘s procedure in 1972, but since then he had not received any cardiovascular drugs
such as statins, angiotensin converting enzyme inhibitors, antiplatelet agents, or b blockers. He
suffered from angina pectoris (Canadian Cardiovascular Society grade II), and his ejection
fraction was 35%. The right coronary artery was normal, but the native left coronary artery
(LAD) was occluded. However, the LIMA was patent with good filling of the diagonal artery
and the LAD partially (panel).
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